With regard to job stress research, the Effort-Reward Imbalance (ERI) model developed by Siegrist is well known, and many studies using the model have reported a significant effect of job stress on health [7] [8] [9] . The ERI model proposes that adverse health effects (e.g., psychosomatic symptoms, vital exhaustion, and burnout) are caused by stressful experiences at work related to high effort and low rewards [8] [9] [10] [11] [12] [13] [14] [15] [16] . In addition, this model includes the concept of overcommitment, which is considered a personality trait. Overcommitment reflects a cognitive-motivational pattern of coping with demands based on elements of Type A behavior. It causes emotional exhaustion and exacerbates the negative effects of the effort-reward imbalance [7] [8] [9] .
Overcommitment and temperaments measured by the TEMPS-A are personality traits related to affective disorders (e.g., depression). However, these temperaments may exert an influence on overcommitment and cause stressful experiences at work, given that temperaments underlie the major dimensions of personality as well as behavioral patterns 1) . A previous study has suggested that preventive intervention (e.g., cognitive-behavior therapy) might assist people in adopting more constructive coping patterns when exposed to stressful work circumstances, as well as helping them reflect on the ideas and assumptions that drive overcommitment 10) . Given these findings, it may be that intervention strategies related to the association between job stress, temperament, and overcommitment may be appropriate before adverse health effects occur. To determine intervention strategies which could help employees and employers understand stress selfmanagement and prevent affective disorders caused by stressful experiences at work, it would be advantageous to clarify the relationship between temperament, job stress (high effort and low reward), and overcommitment. However, there is no research to date that has examined this association.
The purpose of this study was to examine the relationship between temperament, job stress, and overcommitment in healthy adults in a Japanese company using the TEMPS-A and a scale based on the ERI model.
Methods

Participants
Participants were all regular employees at six branches of an IT service company providing computer technical support services in Japan. All employees were clerical workers or personal computer (PC) technical support workers (N=1,382); 58% of the staff were male.
In July 2004, after approval by the ethics committee at the University of Tokyo, self-administered questionnaires were distributed to all employees through the company postal system. Out of 1,382 employees, 874 returned the questionnaires directly to the authors when they went for their annual health checkups. Participating employees were not required to sign consent forms; returning the questionnaires implied consent. They were informed about the voluntary nature of participation and assured of confidentiality in the handling of data. The total response rate was 63% (N=874), with 730 completed questionnaires. Six hundred thirty-seven questionnaires (87%) were completed by PC technical support staff and used for final analysis, 396 males and 241 females. It should be noted that PC technical support is one of the most stressful computer related occupations 17) .
Measures Temperament
Temperament was assessed by the Temperament Evaluation of Memphis, Pisa, Paris and San DiegoAutoquestionnaire version (TEMPS-A) 1) . The TEMPS-A consists of 110 items and identifies five temperaments: depressive, cyclothymic, hyperthymic, irritable, and anxious. The subscales of the TEMPS-A measure not only emotional, cognitive, psychomotor and circadian traits which might predispose one to major mood disorders, but also positive characteristics that could play an adaptive role in an evolutionary context 18) . Studies have confirmed the reliability and validity of the scale in both an Italian population, participant ages 14 to 25, and in Japanese nonclinical samples 3, [19] [20] [21] . Table 1 shows the characteristics of each TEMPS-A temperament adapted from previous studies 2, 22, 23) . Participants were asked if they had particular ideas or attitudes regarding temperament. For each answer, a "NO" was scored as 1, and "YES" as 2. These scores were added and divided by the number of related questions to represent each temperament score.
Job Stress
We assessed job stress using the Japanese version of the Effort-Reward Imbalance (ERI) Questionnaire developed by Siegrist 24, 25) . The 23-item ERI questionnaire consists of two scales measuring the extrinsic components of "effort" (six Likert scale items) and "reward" (11 Likert scale items with three sub-scales: "esteem", "salary and promotion prospects", and "job security"). One scale measures the intrinsic component of "overcommitment" (OC; short version with six Likert scale items defining a one-dimensional scale) 24) . Studies have confirmed high internal reliability and validity of the Japanese version of the ERI Questionnaire 26, 27) .
Items measuring the extrinsic components were answered in two steps. First, participants agreed or disagreed with items describing a typical experience in their work settings. Regarding effort, a "NO" answer was scored as 1; those who answered "YES" were asked to rate the degree of experienced distress on a four-point Likert scale from 2 to 5, from "I am not at all distressed" to "I am very distressed" 24) . The higher the total score of the effort component, the more effort the participant had perceived and been distressed about. Regarding the rewards component, a "NO" answer was scored as 5; those who answered "YES" were asked to rate the degree of experienced distress on a four-point Likert scale from 4 to 1, from "I am not at all distressed" to "I am very distressed". The higher the total score, the more rewards each participant gained.
To assess the intrinsic component of "overcommitment", participants were asked to indicate their degree of agreement with six declarative statements on a four-point Likert scale from "strongly disagree" to "strongly agree." The theoretical range for the "overcommitment" scale was 6-24, with higher values indicating that participants were easily overwhelmed by time pressures at work or had problems relaxing and taking their minds off work.
Additionally, individual attributes (sex, age, marital status, educational level) and employment and organizational characteristics (type of employment, years of service in current organization, number of previous employers, mean working hours per day, shift work, frequency of working overtime through the night, frequency of working on days off) were used.
Data analyses
Univariate analysis was conducted using Pearson's correlations (five temperament variables, and job stress subscales: effort, three subscales of rewards, overall rewards, and overcommitment). Next, we performed hierarchical multiple regression analysis to examine the effect of the five temperaments on each dependent variable (effort, three subscales of rewards, overall rewards, and overcommitment).
In model 1, sex (0=Female; 1=Male), age, marital status (0=Single; 1=Currently married), and mean working hours per day (0=Nine or fewer hours per day; 1=More than ten hours per day) were considered. Those which showed a significant association with each dependent variable were added to the equations of effort, reward, and overcommitment as control variables. To examine the effect of temperament on each dependent variable, the five temperament variables were entered into the equations (Model 2). The statistics package used was SPSS 15.0J.
Results
The male-female ratio was 6:4, and the average age was 31.0 (SD 4.6) yr for males, and 32.5 (SD 5.9) yr for females. Forty-five percent had a university or higher degree. Forty-two percent were permanent employees, and 58% were contracted employees. Although it is not specified in Table 2 , it should be noted that average years of service in participants' current jobs (PC technical support staff) was 2.36 (SD 2.53) yr, and all computer technical support staff were in non-management positions. Table 3 shows descriptive statistics and Cronbach's alpha coefficients for effort, reward, overcommitment, and TEMPS-A variables. Cronbach's alpha coefficients for effort, reward, and overcommitment were 0.70-0.91; the coefficients for the five temperaments were 0.70-0.88. Table 4 shows correlation coefficients for each of the five temperaments. Each temperament except for anxious and hyperthymic was significantly associated with each of the others.
The correlation coefficient between cyclothymic temperament and irritable temperament was the highest (r=0.69); the next highest coefficient was between irritable temperament and anxious temperament (r=0.65). Table 5 shows correlation coefficients for the five temperaments and dependent variables (effort, three subscales of rewards, overall rewards, and overcommitment). Each RELATIONSHIP BETWEEN TEMPERAMENT, JOB STRESS, AND OVERCOMMITMENT 511 Table 6 shows results of hierarchical multiple regression analysis for the three subscales of rewards. In model 1 of money rewards, mean working hours was a significant predictor. When the five temperament variables were added (model 2), age and depressive temperament score were also found to be significant predictors of money rewards. The adjusted R 2 score was 0.143 (F=18, p<0.001). In model 1 of esteem rewards, age and mean working hours were significant predictors. When the five temperament variables were added (model 2), depressive More than one day a month 8 1 and anxious temperaments scores were also found to be significant predictors of esteem rewards. The adjusted R 2 score was 0.108 (F=13, p<0.001). In model 1 of career opportunities rewards, age was a significant predictor.
When the five temperament variables were added (model 2), sex and depressive temperament score were also found to be significant predictors of career opportunities. The adjusted R 2 score was 0.097 (F=13, p<0.001). 2) The higher the total score, the more characteristics the participant had. 2) The higher the total score, the more effort the participant made, 3) The higher the total score, the more reward the participant gained, 4) The higher the total score, the more overcommitment the participant had. Table 7 shows results of hierarchical multiple regression analysis for effort, rewards, and overcommitment. In model 1 of the effort score, mean working hours was a significant predictor. When the five temperament variables were added (model 2), depressive and anxious temperaments were also found to be significant predictors of effort. The adjusted R 2 score was 0.271 (F=17, p<0.001). In model 1 of the rewards score, age and mean working hours were significant predictors. When the five temperament variables were added (model 2), depressive and anxious temperaments were also found to be significant predictors of overall rewards. The adjusted R 2 score was 0.142 (F=18, p<0.001). In model 1 of overcommitment, marital status and mean working hours were significant predictors. When the five temperaments were added (model 2), depressive, hyperthymic, and anxious temperaments were found to be significant predictors as well as age. Additionally, the significance of marital status disappeared. The adjusted R 2 score was 0.355 (F=62, p<0.001).
Discussion
Effects of temperament on effort and rewards
In our findings, temperament predicted each job stress factor (effort and reward) independently and explained 27% and 14% of the variance, respectively. This supports the study of Sakai et al. which has examined temperaments and job stress and has shown a significant effect of temperaments on job stress 3) . Additionally, our findings revealed that long working hours had more impact than temperament on the high effort which participants perceived. This suggests that reduction of long hours of overtime work is an important approach in decreasing workload and perceived high effort 8) . Therefore, employers need to address this problem using effective strategies, such as time management at the workplace. Allowing sufficient rest and days off for employees working long hours is also important.
In the present study, the high correlation between depressive and anxious temperaments supports previous studies 20, 28) . That is, more depressive and anxious temperaments influence the recognition of high effort and low reward and may reflect the vulnerability and comorbidity of both temperaments 29) . Aspects of depressiveness and anxiousness are inherent in the definition of "neuroticism", which has been labeled "emotional instability" 30) .
Although the adjusted R 2 score of each reward subscale was relatively low, in our findings, having an anxious temperament most affected the recognition of lower esteem rewards. A depressive temperament most affected the recognition of lower money rewards and career opportunities rewards. These findings suggest that as an individual approach to job stress (low reward), supervisors/managers may need to consider types of rewards according to temperaments, especially for employees who have an anxious/depressive temperament. Regarding non- 8) .
A previous study has found that temperament exerts a more important influence on interpersonal relationshiprelated stressors than other predictors such as age, gender and job rank 3) . Another review study of the ERI model has indicated that both an individual approach (e.g., helping employees recognize their important roles and skills, enhancing their self-esteem and efficacy) and an organizational approach (e.g., developing social support at/beyond the workplace, offering a mentoring system, assessing work performance with employee consent, providing better information) are important for improvement of job stress (high effort and low reward) 8) . Additionally, a previous study revealed that perceived organizational support mediated the beneficial effect of extrinsically satisfying rewards on organizational affective commitment 11) .
In our study, the significant relationship of age with job stress (low reward) and overcommitment supports previous studies' findings which revealed exposure to an effort-reward imbalance was more prevalent in younger employees, whereas older employees were more overcommitted 31) . The previous review study also indicated that a higher frequency of effort-reward imbalance is probable among employees engaged in contingent work characterized by low wages, performed mainly by females 8) . In our study, however, there was no significant relationship between sex and job stress or overcommitment. It should be noted that our participants were PC technical support staff whose working conditions varied little between males and females. Further studies are required to examine the effect of these factors on job stress and overcommitment.
Effects of temperaments on overcommitment
Results show that temperament explained 36% of the variance of overcommitment. This was much more than that of mean working hours. Additionally, our findings suggest that workers who display significantly more anxious and depressive temperaments may have overcommitment patterns, defined as people "hyper-adapted" to the workplace, and results in adverse health effects 7) .
Consistent with previous findings, our results show that anxiety is one of the personality characteristics consistently associated with risky behaviors that could adversely affect health 32) . While a depressive temperament is believed to lead to maladjustment in the workplace due to low energy and pessimistic mindset 5, 6) , our findings suggest that a depressive temperament is a kind of workcentered personality, as has been indicated previously 4) . Overcommitment, defined as an exhaustive work-related coping style, is independently associated with vital exhaustion 10) which is associated with adverse health effects 33, 34) . Thus, to prevent workers' health problems due to hyper-adaptation, when matching employees with the workplace, it is important to consider how employees' anxious and depressive temperaments may cause overcommitment.
Hyperthymic, irritable, and cyclothymic temperaments
Inconsistent with Sakai et al., our findings show that three temperaments (hyperthymic, irritable, and cyclothymic) had no significant relationship with job stress 3) . Previous studies have indicated that the hyperthymic temperament is a "supernormal" personality with super-adaptability in facing most stressors in the workplace 3, 23) . In our study, however, the hyperthymic temperament did not show a significant relationship with job stress (high effort and low rewards), and showed a negative association with overcommitment. However, the effect was small.
Our findings reveal that irritable and cyclothymic temperaments were correlated with each other; both temperaments were also correlated with the anxious temperament to a substantial degree. Previous evidence has suggested that irritable temperament may represent a subtype of cyclothymic and anxious temperaments 20, 28) . It is not clear whether irritable temperament is a subtype of cyclothymic temperament or an entity on its own 23, 28) . Further studies are needed to examine the three temperaments and effects on job stress and overcommitment.
Study limitations and directions for future research
This study has some limitations. First, problems unique to the company's employees may be reflected in the results. All participants were PC technical support staff in an IT service company in which 86% of employees had changed their careers more than twice. Because career change is still uncommon in many Japanese companies which provide a traditional life time employment system, the subject company might have had a unique culture. Additionally, the findings might be different in a clinical Japanese sample or a cohort of healthy employees from a different cultural background. Different methods of measuring stress may have influenced the results, perhaps causing the inconsistency between Sakai et al. 3) RELATIONSHIP BETWEEN TEMPERAMENT, JOB STRESS, AND OVERCOMMITMENT and our study. In the previous study, participants were asked about job stressors. In this study, participants were asked about job stressors in two steps: first, reporting the existence or experience of stressors, and second, reporting the degree of distress they had experienced. Last, while the adjusted R 2 score of the full model results of effort and overcommitment are relatively high (R 2 =0.271, R 2 =0.355), the adjusted R 2 score of overall reward is not as high (R 2 =0.142). In the future, it would be beneficial to conduct a cohort study in other occupational groups in different countries, examining temperament and other factors which influence job stress.
Although our findings may have some limitations, little research has been done among Japanese company employees to examine the relationship between temperaments, job stress (effort and reward), and overcommitment using TEMPS-A and a scale based on the ERI model. Therefore, our research has provided meaningful insights into occupational health, which could assist employees in self-management of job stress. Our study findings could also be used to encourage employers to utilize intervention strategies for prevention of adverse health effects caused by stressful experiences at work.
